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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the characteristics of a 
semiconductor device by etching only a first insulation layer 
selectively to make a trench and then forming an insulation layer 
on the side wall of the trench while a gate insulation layer on the 
bottom of the trench thereby forming the gate electrode of the 
trench and suppressing the short channel effect. 
SOLUTION: A first semiconductor layer, i.e., a substrate 12, is not 
etched and only the Si02 layer 31b and the Si3N4 layer 31a in a 
gate electrode shape insulation layer 31 are etched selectively to 
make a trench 33. An insulation layer is then formed on the side 
wall of the trench 33 and a gate electrode layer is shaped into a 
gate electrode. An insulation layer 32 is also etched to match the 
width of the gate electrode thus enhancing the drain current 
characteristics and the like while suppressing the short channel 
effect. 
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CLAIMS 


[Claim(s)] 

[Claim 1] By said impurity diffusion from the 2nd semi-conductor layer containing the carrier which is 
accumulated on the part in which said channel of the 1st semi-conductor layer in which a channel is 
formed is not formed, and forms said channel, and an impurity of the same kind In the manufacture 
approach of the electric field effect mold semiconductor device of the MIS mold which forms a source 
field and a drain field into said 1st semi-conductor layer on the semi-conductor layer of the (A) above 
1st The 1st insulating layer is formed by the pattern which has large width of face, the width of face by 
which a gate electrode is formed in the location in which said channel is formed — the specified 
quantity — (B) — the part in which this 1st insulating layer is not formed — said 2nd semi-conductor 
layer — forming — (C) — this — the upper part of the 2nd semi-conductor layer — the 2nd insulating 
layer — forming — (D) — by etching only said 1st insulating layer selectively A slot is formed in the 
part in which this 1st insulating layer was formed. On the side attachment wall of (E) this slot A side- 
attachment-wall insulator layer, The manufacture approach of the semiconductor device characterized 
by forming gate dielectric film so that the part which said 1st semi-conductor layer exposed to the pars 
basilaris ossis occipitalis of said slot may be covered, and forming said gate electrode in the (F) 
aforementioned slot. 

[Claim 2] The manufacture approach of the semiconductor device according to claim 1 characterized by 
having the process which carries out patterning of said 2nd semi-conductor layer between the 
aforementioned (C) process and the aforementioned (D) process or between the aforementioned (D) 
process and the aforementioned (E) process. 

[Claim 3] The manufacture approach of the semiconductor device according to claim 1 or 2 
characterized by said gate electrode changing with a semi-conductor. 

[Claim 4] The manufacture approach of a semiconductor device given in any of claim 1 characterized by 
forming said 2nd insulating layer when the upper part of said 2nd semi-conductor layer reacts 
chemically thru/or claim 3 they are. 

[Claim 5] The manufacture approach of a semiconductor device given in any of claim 1 characterized by 
removing only the 1st insulating layer after said the 1st insulating layer and said 2nd insulating layer 
have been exposed thru/or claim 4 they are, after making thickness of said 2nd semi-conductor layer 
thinner than said 1st insulating layer thickness and forming said 2nd insulating layer. 
[Claim 6] The manufacture approach of a semiconductor device given in any of claim 1 characterized by 
preparing the prevention layer containing the carrier which forms said channel, and an impurity of a 
different kind which prevents a punch-through phenomenon in the interior of said 1st semi-conductor 
layer in the lower part of said gate oxide thru/or claim 5 they are. 

[Claim 7] The manufacture approach of a semiconductor device given in any of claim 1 characterized by 
silicide-izing the front face of the 2nd semi-conductor layer exposed after the front face of said gate 
electrode and said gate electrode are formed thru/or claim 6 they are. 

[Claim 8] The manufacture approach of a semiconductor device given in any of claim 1 characterized by 
performing simultaneously shaping of said gate electrode and etching of said 2nd insulating layer thru/or 
claim 7 they are. 


[Claim 9] The substrate with which said 1st semi-conductor layer is formed is separated by the 
component isolation region. Said 2nd semi-conductor layer is formed so that it may extend even above 
this component isolation region, the upper part of said component isolation region — said source field - 
_ this — the source electrode joined through the 2nd semi-conductor layer, and said drain field — this 
— the manufacture approach of a semiconductor device given in any of claim 1 characterized by 
forming the drain electrode joined through the 2nd semi-conductor layer thru/or claim 8 they are. 
[Claim 10] The manufacture approach of the semiconductor device according to claim 9 characterized 
by forming said component isolation region by the trench component separation method. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
,. [0001] 

[Field of the Invention] This invention relates to the manufacture approach of the electric field effect 
mold semiconductor device of the MIS mold made detailed that a short channel effect shows up notably, 
especially about the manufacture approach of a semiconductor device. 
[0002] 

[Description of the Prior Art] As for the MOS mold field-effect transistor (it is hereafter indicated as 
MOSFET) which is the basic component of ULSI (Ultra Large Scalelntegrated Circuit) used for DRAM 
etc., detailed-ization is progressing by the demand of capacity buildup of DRAM etc. For example, in 
DRAM which has the capacity of 1 gigabit, the minimum processing dimension of a memory cell is set to 
about 0.13 micrometers, and even if the channel length of MOSFET used for a memory cell is large, he 
needs to make it about 0.15 micrometers. Moreover, the capacity of DRAM increases further, and in 
order to be referred to as DRAM of the capacity which is 4 gigabits, O.I or less micrometer is needed 
[ as for the effective channel length of MOSFET ]. 

[0003] Thus, in MOSFET which has short effective channel length, short channel effects, such as 
lowering of a punch-through phenomenon and a threshold electrical potential difference and degradation 
of a subthreshold level property, become remarkable. Therefore, when making MOSFET detailed, it is 
dramatically important to control this short channel effect, and now, thin-film-izing of an oxide film, the 
shallow junction of a diffusion layer, etc. occur as an approach of reducing a short channel effect. 
However, it is actually difficult for an oxide film for there; to be a limitation (about 3nm) of thin-film-izing 
decided by tunneling, and to also set the depth of a diffusion layer to 50 micrometers or less by the ion 
implantation method. 

[0004] then — ; as the approach of reducing a short channel effect — 1 143rd page - the 1 146th page of 
application physics, the 61st volume, and No. 1 1 (1992) — "— it accumulates, and accumulates on 
diffusion layer mold 0.1 micrometer-MOSFET" (Shinichiro Kimura and Eiji Takeda), and the diffusion 
layer mold MOSFET is indicated. It accumulates, and. the diffusion layer mold MOSFET forms shallowly 
the diffusion layer which serves as the source field S and the drain field D jn the silicon substrate 1 
between the component detached cores 4 using the impurity, diffusion from the impurity diffused layers 
2d and 2s which change with this polycrystalline silicon accumulated on the silicon substrate 1 as shown 
in A and B of drawing 10 . Furthermore, the punch-through stopper 7 with which the impurity of a 
different kind was doped with the carrier in which the channel for reducing a punch-through 
phenomenon is formed under the part in which the channel between the drain fields D in [ S ] the silicon 
substrate 1 of the direct lower part of gate oxide 6 (i.e., a source field) is formed is formed. 
[0005] However, although the slot 3 which embeds the gate electrode 8 at the impurity diffused layers 
2d and 2s accumulated on the silicon substrate 1 is formed by etching and a different impurity is doped 
by a silicon substrate 1 and impurity diffused layers 2d and 2s in A of drawing 10 at this time Since it is 
formed with construction material (silicon) with same silicon substrate 1 and impurity diffused layers 2d 
and 2s, it is difficult for there to be almost no difference of the etch rate between these, therefore to 
stop etching by these interfaces. Therefore, in A of drawing 10 , it is not avoided that surface 1a of a 


part in which the channel of a silicon substrate 1 is formed is etched. Moreover, at B of drawing 10 , in 
order to diffuse an impurity in the silicon substrate 1 interior from impurity diffused layers 2d and 2s, to 
form a diffusion layer beforehand and to form the gate electrode 8 t by etching a silicon substrate 1 and 
forming slot 3\ this diffusion layer is separated and the source field S and the drain field D are formed. 
That is, the silicon substrate 1 is etched positively in this case. 

[0006] Therefore, structure as shown in A and B of drawing 10 accumulates, and the depth of etching in 
silicon substrate 1 front face serves as an ununiformity in the diffusion layer mold MOSFET for the 
heterogeneity within the thickness of polycrystalline silicon, and the wafer side of an etch rate. 
Therefore, even if it is MOSFET created through the same process, the property will vary. Moreover, it 
is not avoided that the front face which a silicon substrate 1 is that which was formed by the above- 
mentioned manufacture approach, and which is etched (this is usually performed in dry etching), and the 
silicon substrate 1 exposed receives processing breakage as it accumulates and being mentioned above 
in the diffusion layer mold MOSFET, therefore since it exists in the part in which a channel is formed for 
the damage in the front face of a silicon substrate 1, it has the problem that where of the property of 
MOSFETs, such as a drain current characteristic, falls. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
problem, and can control a short channel effect, and its property of semiconductor devices, such as a 
drain current characteristic, is good, and let it be a technical problem to offer the manufacture approach 
of the electric field effect mold semiconductor device of the MIS mold which does not have dispersion in 
each property. 
[0008] 

[Means for Solving the Problem] The above technical problem by said impurity diffusion from the 2nd 
semi-conductor layer containing the carrier which is accumulated on the part in which said channel of 
the 1st semi-conductor layer in which a channel is formed is not formed, and forms said channel, and an 
impurity of the same kind In the manufacture approach of the electric field effect mold semiconductor 
device of the MIS mold which forms a source field and a drain field into said 1st semi-conductor layer 
on the semi-conductor layer of the (A) above 1st The 1st insulating layer is formed by the pattern 
which has large width of face, the width of face by which a gate electrode is formed in the location in 
which said channel is formed — the specified quantity — (B) — the part in which this 1st insulating 
layer is not formed — said 2nd semi-conductor layer — forming — (C) — this — the upper part of the 
2nd semi-conductor layer — the 2nd insulating layer — forming — (D) — by etching only said 1st 
insulating layer selectively A slot is formed in the part in which this 1st insulating layer was formed. On 
the side attachment wall of (E) this slot A side-attachment-wall insulator layer, Therefore, the 
manufacture approach of the semiconductor device characterized by forming gate dielectric film so that 
the part which said 1st semi-conductor layer exposed to the pars basilaris ossis occipitalis of said slot 
may be covered, and forming said gate electrode in the (F) aforementioned slot is solved. 
[0009] Since a semiconductor device is manufactured by such manufacture approach, there is almost no 
breakage on the front face of the 1st semi-conductor layer in which a channel is formed, therefore 
properties, such as the drain current characteristic of a semiconductor device, do not worsen. Moreover, 
since the front face of the 1st semi-conductor layer is not etched, the property of each semi-conductor 
layer equipment does not vary. Therefore, a drain current characteristic etc. is good and the 
semiconductor device suitable for detailed-ization which can control a short channel effect is obtained 
so much. 
[0010] 

[Embodiment of the Invention] In this invention, since only the 1st insulating layer is etched selectively, 
a slot is formed and a gate electrode is prepared in the slot after forming the 2nd semi-conductor layer 
in the part which forms the 1st insulating layer and by whiclVthe 1st insulating layer is not formed on 
the 1st semi-conductor layer in which a channel is formed, the front face of the 1st semi-conductor 
layer in which a channel is formed is not etched. Therefore, since the front face of the 1st semi- 


conductor layer does not receive breakage, it is the configuration which controls a short channel effect, 
and properties, such as a drain current characteristic, can obtain a good semiconductor device. 
[001 1] Furthermore, sheet resistance / wiring resistance of a gate electrode and a source electrode, 
and a drain electrode can be reduced by silicide-izing the front face (this becoming the part joined to 
aluminum wiring) of the 2nd semi-conductor layer exposed after the front face of a gate electrode and a 
gate electrode are formed. 

[0012] Moreover, if the 2nd insulating layer is formed by reacting chemically the upper part of the 2nd 
semi-conductor layer, since the process of making the 2nd semi-conductor layer depositing and etching 
will become unnecessary, the production process of a semiconductor device can be lessened. 
[0013] Furthermore, if a channel and the prevention layer containing an impurity of a different kind are 
prepared in the interior of the 1st semi-conductor layer in the lower part of gate oxide, the punch- 
through phenomenon of a short channel effect can be controlled further. 

[0014] Moreover, if it is made to be etched simultaneously, since it is not necessary to also etch the 
2nd insulating layer formed in the upper part of the 2nd semi-conductor layer by etching at the time of 
fabricating a gate electrode using a separate etching agent, the production process of a semiconductor 
device can be lessened. 

[0015] Furthermore, if the drain electrode joined to the source electrode joined to a source field and a 
drain field is prepared through said 2nd semi-conductor layer so that it may extend even above the 
component isolation region which separates each component formed on a substrate, since the source 
and the plane-of-composition product of a drain, i.e., a junction capacitance, can be lessened, it is 
possible to make a semiconductor device high accumulation further. Moreover, if a component isolation 
region is formed with a trench separation method, since the punch-through phenomenon of components 
can be suppressed, a junction capacitance can be lessened further and the semiconductor device 
suitable for high integration can be obtained. 
[0016] 

[Example] Hereafter, each example of this invention is explained with reference to a drawing. 
[0017] Although drawing 1 shows the semiconductor device 11 of the 1st example of this invention, this 
is the MIS mold (MOS mold) field-effect transistor of the N channel which accumulates and has a 
diffusion layer 14 (a source side accumulates, a diffusion layer is shown in 14s, a drain side accumulates, 
and the diffusion layer is shown by 14d). In this example, the substrate 12 which is the 1st semi- 
conductor layer is the substrate 12 (namely, semi-conductor of P type) which changes with the silicon 
containing boron (B), forms two or more trench component detached cores 13 here, and is carrying out 
insulating separation of each component formed on a substrate 12. Although the trench component 
detached core 13 is narrow, it builds a trench (trench) on a substrate front face, and a frontage is Si02 
to the slot. It is structure effective for reducing the punch-through phenomenon which is buried, and it 
changes and is produced among each components. However, the trench component detached core 13 
shortens the die length of a lengthwise direction, and shows it by a diagram. 

[0018] In the upper part of partial 12a in which the channel of a substrate 12 is formed, it is Si02. 
Although the becoming gate oxide 18 is formed and the gate electrode 16 which becomes with 
polycrystalline silicon is formed in the upper part, since resistance is high, as for polycrystalline silicon, it 
dopes phosphorus (P) or an arsenic (As) as an impurity by this example, for example, and the gate 
electrode 1 6 is formed with the semi-conductor of the N type of low resistance. Moreover, it extends 
and accumulates even on the trench component detached core 13, and the diffusion layer 14 is formed 
in the upper part of a part in which a channel is not formed on the top face of a substrate 1 2. It is an N- 
type semiconductor layer containing the carrier with which it accumulates, and a diffusion layer 14 
consists of this silicon with which phosphorus (P) or an arsenic (As) was doped as an impurity, namely, a 
channel is formed, and an impurity of the same kind. Since the source field S1 and the drain field D1 are 
formed in the upper part of a substrate 12 when [ this ] it accumulates and the impurity from a diffusion 
layer 14 is spread in a substrate 12, the source field S1 and the drain field D1 are formed in the location 
which a substrate 12 accumulates and contacts a diffusion layer 14, and its near. Furthermore, the 


punch-through stopper 19 is caudad formed between the source field S1 and the drain field D1 rather 
than partial 12a in which a channel is formed. In this punch-through stopper 19, with the carrier which 
forms a channel, and an impurity of a different kind, i.e., this example, boron (B) is doped, for example 
and the punch-through phenomenon produced between the source field S1 and the drain field D1 by this 
is controlled. In addition, a punch-through phenomenon is better controlled so that the high impurity 
concentration of this punch-through stopper 19 is high, but since a channel is formed in the upper part 
of the punch-through stopper 19, high impurity concentration of a gate field cannot be enlarged so much. 
[0019] the silicide layers 22 [ 21 and ] 2 which accumulated and were silicide-ized by the top face of a 
diffusion layer 14, and the up periphery of the gate electrode 16 by Ti or Co, i.e., TiSi, Or CoSi2 from — 
the silicide layers 21 and 22 which change are formed. In addition, in drawing, 21 d shows the silicide 
layer by the side of a drain for the silicide layer by the side of the source for 21s. These silicide layers 
21 and 22 are accumulated and reduce the sheet resistance / wiring resistance of a diffusion layer 14 
and the gate electrode 16. In addition, the source field S1 and the drain field D1 which were formed in 
the substrate 12 were accumulated, and are joined to the aluminum wiring 27d and 27s through a 
diffusion layer 14, the silicide layer 21, and the plugs (it is hereafter indicated as W plug) 24d and 24s 
that were embedded at beer hall 23a of the interlayer insulation film 23 which becomes by PSG 
(Phospho-silicate Glass; silicon oxide containing phosphorus) and that change, for example with a 
tungsten. In addition, 28 and 29 are insulator layers and this has become a part of layer insulation layer. 
[0020] The semiconductor device 11 manufactured by the manufacture approach of this invention is 
explained with reference to drawing 2 thru/or drawing 6 about the manufacture approach of this 
semiconductor device 11, although it has a configuration which was mentioned above next. 
[0021] First, as shown in drawing 2 , the field which forms two or more trench component detached 
cores 13, and forms the semiconductor device (it mentioned above in this example like MIS mold field- 
effect transistor of an N channel) which is a component is set to the substrate 12 which changes with 
silicon. Next, Si3 N4 with a thickness of about 10nm Si02 [ with a layer 31a and a thickness of about 
200nm ] The gate electrode configuration insulator layer 31 which consists of two layers of layer 31b is 
made to deposit by continuation membrane formation of plasma CVD etc. In addition, although two 
insulator layers were formed as the 1st insulating layer in this example For this, the trench component 
detached core 13 is Si02. It is Si02 so that it may mention later, since it changes. When etching layer 
31b It is Si3 N4 so that over etching of this trench component detached core 13 may not be carried out. 
The layer was prepared. Component isolation region Si 02 It is Si3 N4 on the trench component 
detached core 13 when film decrease can consider as tolerance. When the laminating of the film is being 
carried out, the 1st insulating layer is Si02. You may make it form only by layer 31b. 
[0022] Next, using a well-known photolithography technique and a dry etching technique, as shown in B 
of drawing 2 . the gate electrode configuration insulator layer 31 which is the 1st insulating layer The 
width of face of the gate electrode 16 which accumulates on the partial 12a top, i.e., the location in 
which the gate electrode 16 is formed, in which the channel of a substrate 12 is formed, and is 
embedded between diffusion layers 14 in it The gate electrode configuration insulator layer 31 is 
fabricated so that it may become the width of face which doubled the width of face of the side- 
attachment-wall insulator layer 15 for accumulating with the gate electrode 16 and insulating a diffusion 
layer 14. namely, the width of face by which the gate electrode 16 will be formed on the pattern with 
which the gate electrode 16 should be formed if it sees superficially — the thickness grade of the side- 
attachment-wall insulator layer 15 — the gate electrode configuration insulator layer 31 is formed by big 
width of face. As shown in A of drawing 3 , next, semi-conductor layer 14" (2nd semi-conductor layer) 
which changes with polycrystalline silicon or an amorphous silicon For example, it is made to deposit in 
reduced pressure CVD etc. more than the thickness of the gate electrode configuration insulator layer 
31. Si02 Semi-conductor layer 14' of the upper part of the gate electrode configuration insulator layer 
31 is removed using the flattening technique in which the CMP (Chemical Mechanical Polish; chemical 
machinery polish) technique which used film 31b as the stopper layer or a resist etchback technique etc. 
is well-known. Furthermore, with a dry etching technique, semi-conductor layer 14' is thin-film-ized in 


thickness of about 100nm, as shown in B of drawing 3 . this — the time — a semi-conductor — a layer 

— 14 — ' — the source — a side — accumulating — a diffusion layer — 14 — s — forming — a semi- 
conductor — a layer — 14 — s — 1 — a drain — a side — accumulating — a diffusion layer — 14 — d 

— forming — a semi-conductor — a layer — 14 — d — ' — being divided — forming — having — 
**** . And the ion implantation of an arsenic (As) is performed and let phosphorus (P) be the semi- 
conductor layer of N type at this semi-conductor layer 14'. 

[0023] Next, it is Si3 N4 to the upper part of semi-conductor layer 14'. The insulator layer 32 which 
changes For example, make about 100nm or more deposit, and the same technique as the time of 
forming semi-conductor layer 14' is used. That is, as the insulator layer 32 deposited on the upper part 
of the gate electrode configuration insulator layer 31 is removed using a flattening technique which was 
mentioned above and it is shown in A of drawing 4 , it is the top face 2 of the gate electrode 
configuration insulator layer 31, i.e., SiO. The top face of film 31b is exposed. 

[0024] And it is not etched but the substrate 12 which becomes next with the silicon which is the 1st 
semi-conductor layer is Si02 of the gate electrode configuration insulator layer 31. Film 31b and Si3 N4 
Only layer 31a is etched selectively, and as shown in B of drawing 4 , let the part in which the gate 
electrode configuration insulator layer 31 was formed be a slot 33. That is, it is Si02 first by the dry 
etching using the gas of HF system for example. It is Si3 N4 by the wet etching using [ etch film 31b 
and ] H3 P04 (hot phosphoric acid) 150 degrees C or more continuing. Film 31a is etched. At this 
example, it is this Si3 N4. Since hot phosphoric acid was used when etching film 31a, the front face of 
partial 12a in which the channel of the front face of a substrate 12 in which the substrate 12 with which 
a channel is formed is not etched into, therefore a channel is formed is formed, i.e., the pars basilaris 
ossis occipitalis of a slot 33, does not receive breakage. In addition, it is that which becomes some 
interlayer insulation films for the insulator layer 32 of the 2nd insulating layer accumulating with the gate 
electrode 16, and insulating a diffusion layer 14 ( drawing 1 is shown by 28). In case only the gate 
electrode configuration insulator layer 31 which is the 1st insulating layer is etched selectively, an 
■ insulator layer 32 may be etched somewhat, but it is desirable to make the 1st insulating layer and 2nd 
insulating layer form with different construction material so that an insulator layer 32 may not be etched 
altogether. 

[0025] next — being well-known — a photolithography — a technique — dry etching — a technique — 
using — a semi-conductor — a layer — 14 — ' — the upper part — preparing — having — **** — an 
insulator layer — 32 — and — a semi-conductor — a layer — 14 — ' — patterning — carrying out — 
drawing 5 — B — being shown — having — as — accumulating — a diffusion layer 14 — fabricating . 
In this example, since the W plugs 24d and 24s used as a source electrode and a drain electrode are 
formed above the trench detached core 13 in order to lessen a plane-cPcomposition product, it . 
accumulates, and a diffusion layer 14 is formed so that it may extend even above the trench detached 
core 13. 

[0026] And as shown in B of drawing 5 , it is Si02 to the side attachment wall of a slot 33. Or Si3 N4 It 
changes, for example, the side-attachment-wall insulator layer 15 with a thickness of about 75nm is 
formed. This side-attachment-wall insulator layer 15 is obtained by giving strong directivity to the film 
deposited like [ a coverage is good and / the vertical level difference section ] the flat part, and carrying 
out thickness extent etching by CVD, first, only in a lengthwise direction. Therefore, in case the side- 
attachment-wall insulator layer 15 is formed, patterning was carried out, it accumulates and. insulator 
layer 29* is formed also in a diffusion layer 14 and the side attachment wall of an insulator layer 32. 
After forming this side-attachment-wall insulator layer 15, since the carrier which forms a channel in 
the exposed part of the substrate 12 which is the pars basilaris ossis occipitalis of a slot 33 by using 
this side-attachment-wall insulator layer 15 as a mask, and an impurity of a different kind and the 
semiconductor device of this example have the channel of N type, they pour in the ion of boron (B), for 
example, and form the punch-through stopper 19. Then, a well-known ingredient is used for the front 
face of the substrate 12 which the slot 33 exposed, and it is Si02. The gate oxide 18 which changes is 
formed. As the above-mentioned conventional example described, this gate oxide 18 is good but to 


make it very thin, in order to control a short channel effect, and in order not to make tunneling cause, it 
is required to make it the thickness of 3nm or more. 

[0027] Next, the gate electrode layer which changes with semi-conductors, such as polycrystalline 
silicon or an amorphous silicon, is made to deposit by the thickness of about 150nm. Furthermore, this 
gate electrode layer is fabricated to the gate electrode 16 using a well-known photolithography 
technique and a dry etching technique, namely, CF4 after performing a resist coat, mask exposure, 
development, and post**-KU etc. — a gate electrode layer is fabricated by the dry etching using gas to 
the gate electrode 16. At this time, an insulator layer 32 and 29' are also etched according to the width 
of face of the gate electrode 16, and it becomes the insulator layers 28 and 29 shown by A of drawing 6 . 
In this example, by using an etching agent (it being CF4 at this example gas) into which an insulator 
layer 32 is also etched, an insulator layer 32 and 29' are simultaneously etched, in case the gate 
electrode 1 6 fabricates. After becoming this configuration, as pour in ion, such as phosphorus (P) or an 
arsenic (As), perform suitable heat treatment, for example, RTA annealing etc., and activate the impurity 
which carried out the ion implantation at the above-mentioned process, and accumulate on the gate 
electrode 16, it is made to diffuse the impurity of a diffusion layer 14 in a substrate 12 and it is shown in 
it at A of drawing 6 , the source field S1 and the drain field D1 are formed. 

[0028] next, the gate electrode 16 which becomes with silicon in order to reduce sheet resistance / 
wiring resistance — and it accumulates and the front face of a diffusion layer 14 is made to silicide-ize 
by Ti or Co using a well-known technique For example, after heatHireating by having made Ti, Co, etc. 
deposit on all the front faces of the semiconductor device used as the configuration shown in A of 
drawing 6 and making Silicon Ti and Co react, the part by which an insulator layer 28 top etc. is not 
silicide-ized forms the silicide layers 21 and 22 as removed by wet etching etc. and shown by B of 
drawing 6 . 

[0029] And it is Si02 next Si3 N4 The layer insulation layer 23 which changes is made to deposit, beer 
hall 23a is formed, the W plugs 24d and 24s are embedded at this beer hall 23a, the aluminum wiring 27d 
and 27s is formed in the upper part of the W plugs 24d and 24s and the layer insulation layer 23, and the 
semiconductor device 1 1 as shown by drawing 1 is completed. 

[0030] Although the semiconductor device 1 1 of this invention is formed as mentioned above In this 
invention, the gate electrode configuration insulator layer 31 is previously formed above the location in 
which the . channel of a substrate 12 is formed. By etching only the gate electrode configuration insulator 
layer 31 selectively, without etching the substrate 12 with which a channel is formed, after forming 
semi-conductor layer 14' and the insulator layer 32 which accumulate after that and serve as a diffusion 
layer 14 A drain current characteristic does not deteriorate without [ therefore ] the front face of the 
substrate 12 produced when forming the slot 33 for forming the gate electrode 16 conventionally 
receiving breakage, since the slot 33 for forming the gate electrode 16 was formed. Moreover, since the 
front face of a substrate 1 2 does not receive breakage, the property of each semiconductor device 1 1 
does not vary. 

[0031] furthermore, in this example, after the front face of the gate electrode 16 and the gate electrode 
16 are formed, it has exposed — since it accumulated and the front face of a diffusion layer 14 was 
silicide-ized, sheet resistance / wiring resistance can be reduced. 

[0032] Moreover, in this example, since the channel and the punch-through stopper 19 containing an 
impurity of a different kind were formed in the interior of a substrate 12 in the lower part of gate oxide 
18, the punch-through phenomenon which is one of the short channel effects can be controlled further. 
[0033] Furthermore, if it is made to be etched simultaneously, since it is not necessary to also etch an 
insulator layer 28 by etching at the time of fabricating the gate electrode 1 6 using a separate etching 
agent, the production process of a semiconductor device can be lessened. 

[0034] Moreover, accumulate so that it may extend even above the trench component detached core 13 
which separates each component formed on a substrate 12, and a diffusion layer 14 is formed. Since the 
W plugs 24d and 24s (that is, this is equivalent to a source electrode and a drain electrode) were formed 
above this trench component detached core 13 It can consider as the configuration which can lessen 


the source and the plane-of-composition product of a drain, i.e., the junction capacitance of a 
semiconductor device 1 1 , therefore is further suitable for high accumulation. 

[0035] Next, although the manufacture approach of the semiconductor device of the 2nd example is 
explained with reference to drawing 7 and drawing 8 , about the same thing as the 1st example, the sign 
is attached and the explanation is omitted. 

[0036] The semiconductor device of the 2nd example is carrying out the completely same configuration 
as the semiconductor device 11 of the 1st example of the above, and an insulator layer 28 is merely Si3 
N4. Not but, Si02 Changing differ. The substrate 12 (this example) first separated by the trench 
component detached core 13 by the manufacture approach of the semiconductor device of the 2nd 
example Upwards this is the 1st semi-conductor layer, and it is Si3 N4 with a thickness of about 200nm. 
A layer is made to deposit. This Si3 N4 A well-known photolithography technique and an etching 
technique are used for a layer, the pattern top with which the gate electrode 16 is formed like A of 
drawing 2 of the 1st example of the above — the gate electrode 16 — thickness extent of the side- 
attachment-wall insulator layer 15 — it etches into thick width of face, and gate electrode configuration 
insulator layer 31' which is the 1st insulating layer is fabricated (this is shown in A of drawing 7 ). 
[0037] Next, the semi-conductor layer 34 (this is the 2nd semi-conductor layer of this example) which 
changes with polycrystalline silicon or an amorphous silicon is made to deposit, like the 1st example, the 
semi-conductor layer 34 which the top face of gate electrode configuration insulator layer 31 1 deposited 
using the flattening technique is removed, the semi-conductor layer 34 is thin-film-ized, and it is made 
mostly exposed [ the top face of gate electrode configuration insulator layer 31 ' ]. In addition, the semi- 
conductor layer 34 is divided into 34s of semi-conductor layers by the side of the source, and 34d of 
semi-conductor layers by the side of a drain at this time. 

[0038] next, by thermal oxidation, the upper part of the semi-conductor layer 34 is oxidized, and it is 
shown in A of drawing 8 — as — Si02 [ for example, / with a thickness of about 1 0Onm ] from — the 
insulator layer 32 (it is equivalent to the 2nd insulating layer) which changes is formed. That is, in this 
example, semi-conductor layer 14' and an insulator layer 32 are formed from the semi-conductor layer 
34. And a slot 33 is formed, as only gate electrode configuration insulator layer 31' formed previously is 
etched by the wet etching using H3 P04 (hot phosphoric acid) 150 degrees C or more and is shown in B 
of drawing 8 , without etching a substrate 1 2. 

[0039] Since the configuration of the semiconductor device shown in B of drawing 8 is completely the 
same as that of B of drawing 4 of the 1st example and the process after this of the 2nd example is 
completely the same as the process after B of drawing 5 of the 1st example of the above, the 
explanation is omitted. In addition, although this example did not describe using as N type semi- 
conductor layer 14' which accumulates and changes with a diffusion layer 14 the source field S1 and the 
drain field D1 — this, since it accumulates and is formed by the impurity diffusion from a diffusion layer 
14 Like semi-conductor layer 14* of the above-mentioned example, after forming the front stirrup which 
forms an insulator layer 32, it is required for the semi-conductor layer 34 to carry out ion doping of the 
carrier with which a channel is formed, an impurity (P) of the same kind, for example, phosphorus, or the 
arsenic (As), and to use a semi-conductor layer as N type. - 
[0040] In this example, effectiveness since the 2nd insulating layer is formed by making the upper part 
of the 1st semi-conductor layer oxidize thermally, that it not only does so the effectiveness of the 1st 
example of the above, but the 2nd insulating layer is made to deposit, the process of making this etch 
becomes unnecessary and the production process of a semiconductor device can be made fewer than 
the 1st example can be done so. 

[0041] As mentioned above, of course based on the technical thought of this invention, various 
deformation is possible for this invention, although each example of this invention was explained, without 
being limited to these. 

[0042] For example, although the substrate 12 was used in the above-mentioned example as 1st semi- 
conductor layer in which a channel is formed, it is good though it is equivalent to the 1 st semi- 
conductor layer in the well prepared in the substrate. 


[0043] Moreover, although considered as the semi-conductor layer which contains the impurity of N 
type by annealing a semi-conductor layer after ion doping in the above-mentioned example, in case a 
semi-conductor layer is formed, you may form as film which contains the impurity of N type. Moreover, 
although RTA annealing was used as suitable heat treatment when activating and diffusing an impurity, 
of course, it cannot be overemphasized that other approaches may be used. 

[0044] Furthermore, it is CF4 in case only the 1st insulating layer is selectively etched in the above- 
mentioned example. Although gas and hot phosphoric acid were used, you may etch only using hot 
phosphoric acid, and anything may be used as long as it is the etching agent which etches only the 1st 
insulating layer, without the front face of the 1st semi-conductor layer in which a channel is formed 
receiving breakage. 

[0045] Furthermore, although flattening and etching were performed in the above-mentioned example so 
that the height of the 1st insulating layer and the 2nd semi-conductor layer, and the 2nd insulating layer 
might become almost equal so that the top face of the 1st insulating layer and the top face of the 2nd 
insulating layer might have consistency namely 42d of 2nd semi-conductor layer which the top face 
adjusted with the top face of the 1st insulating layer 41 as it was not necessary to adjust these for 
example, and was shown in A of drawing 9 . As the 2nd insulating layer 43 is formed in the upper part for 
42s and it is shown in B of drawing 9 after that After etching the 2nd insulating layer 43 and exposing 
the top face of the 1st insulating layer 41, as only the 1st insulating layer 41 is etched selectively, slot 
33' may be formed. Also in this case, since the front face of partial 12a in which the channel of a 
substrate 12 is formed does not receive breakage, electrical characteristics, such as a drain current 
characteristic, can use it as a good semiconductor device. However, since it is necessary to etch the 
2nd insulating layer 43 according to the location of the 1st insulating layer and a location gap of etching 
can be considered in this case when manufacturing a detailed semiconductor device in order to etch the 
1st insulating layer 41 selectively, it is good to carry out flattening of the 2nd insulating layer like, and to 
make it expose the top face of the 1st insulating layer in the above-mentioned example too. 
[0046] Moreover, the semi-conductor layer which becomes, for example with silicon since the 
effectiveness of the 2nd example of the above will be acquired, if the 2nd insulating layer is formed by 
carrying out the chemical reaction of the semi-conductor layer, although the 2nd insulating layer was 
formed by oxidizing thermally the upper part of the 2nd semi-conductor layer in the 2nd example of the 
above is nitrided, and it is Si3 N4. You may make it form an insulator layer. 

[0047] Furthermore; in the above-mentioned example, in case it thin-film-izes immediately after having 
carried out patterning and making it deposit before removing the 1st insulating layer although it 
accumulated and patterning of the diffusion layer 14 was carried out after removing the 1st insulating 
layer, patterning may be carried out. 

[0048] Moreover, although the impurity used as the punch-through stopper 19 was diffused and gate 
oxide was formed in the above-mentioned example after forming a side-attachment-wall insulator layer 
For example, Si3 N4 In preparing the side-attachment-wall insulator layer which changes, after forming a 
side-attachment-wall insulator layer after forming gate oxide, and forming a dummy oxide film, and it 
forms the side-attachment-wall film on it and a dummy carries out wet etching, gate oxide may be 
formed anew. In addition, when a side-attachment-wall insulator layer is formed ahead of gate oxide, 
gate length can be adjusted by the thickness of this side-attachment-wall insulator layer, and when 
forming gate oxide ahead of a side-attachment-wall insulator layer, effectiveness that there is no 
possibility that the front face of the 1st semi-conductor layer may receive breakage, in the case of the 
etchback at the time of side-attachment-wall insulator layer formation can be acquired. In addition, the 
impurity of the punch-through stopper 19 may be doped again, after gate oxide is formed. 
[0049] Moreover, although the front face of the 2nd semi-conductor layer exposed after a gate 
electrode and gate electrode formation was silicide-ized at once in the above-mentioned example, 
silicide-ization of a gate electrode and the 2nd semi-conductor layer may be performed independently, 
and the class of the silicide is not made the same, but ** is also good. 

[0050] In addition, in the above-mentioned example, although the manufacture approach of the 


semiconductor device of N type was described, of course, it can apply also to the manufacture approach 
of the semiconductor device of P type, accumulates in this case, and use a diffusion layer 14 as the 
semi-conductor layer containing the impurity of P type, and let the 1st semi-conductor layer be a semi- 
conductor layer containing the impurity of N type. 
[0051] 

[Effect of the Invention] This invention is carried out with a gestalt which was described above, and 
does the following effectiveness so. That is, since this invention is formed by etching selectively only 
the 1st insulating layer previously formed according to the configuration of the slot in the slot for 
preparing a gate electrode (and side-attachment-wall insulator layer), the front face of the 1st semi- 
conductor layer in which a channel is formed does not receive breakage, therefore properties, such as a 
drain current characteristic, are good and can obtain the semiconductor device which can control a 
short channel effect. 


[Translation done.] 


< * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the transverse-plane sectional view of the semiconductor device manufactured by the 
manufacture approach of the semiconductor device of this invention. 

[Drawing 2] It is type section drawing (the 1) explaining the manufacture approach of the semiconductor 
device of the 1st example of this invention, and A shows the condition of having made the 1st insulating 
layer depositing, and B shows the condition of having fabricated the 1st insulating layer to 
predetermined width of face. 

[Drawing 3] It is type section drawing (the 2) explaining the manufacture approach of the semiconductor 
device of the 1st example of this invention, and A shows the condition of having made the 2nd semi- 
conductor layer depositing, and B shows the condition of having thin-film-ized the 2nd semi-conductor 
layer in predetermined thickness. 

[Drawing 4] It is type section drawing (the 3) explaining the manufacture approach of the semiconductor 
device of the 1 st example of this invention, and A shows the condition of having formed the 2nd 
insulating layer, and B shows the condition of having etched the 1st insulating layer selectively and 
having formed the slot. 

[Drawing 5] It is type section drawing (the 4) explaining the manufacture approach of the semiconductor 
device of the 1 st example of this invention, and A shows the condition of having fabricated the 2nd 
insulating layer formed in the 2nd semi-conductor layer and its upper part to the predetermined pattern, 
and B shows the condition of having formed a side-attachment-wall insulator layer, a prevention layer, 
and gate dielectric film. 

[Drawing 6] It is type section drawing (that 5) explaining the manufacture approach of the 
semiconductor device of the 1st example of this invention, and A shows the condition of having formed 
the source field and the drain field in a gate electrode and the 1st semi-conductor layer, and B shows 
the condition of having silicide-ized the front face of the 2nd semi-conductor layer exposed at a gate 
electrode and this time. 

[Drawing 7] It is type section drawing (the 1) explaining the main processes of the manufacture 
approach of the semiconductor device of the 2nd example of this invention, and A shows the condition 
of having fabricated the 1st insulating layer to predetermined width of face, and B shows the condition 
of having made the 2nd semi-conductor layer depositing. 

[Drawing 8] It is type section drawing (the 2) explaining the main processes of the manufacture 
approach of the semiconductor device of the 2nd example of this invention, and the condition of A 
having carried out the chemical reaction of the upper part of the 2nd semi-conductor layer, and having 
formed the 2nd insulating layer is shown, and B shows the condition of having etched the 1 st insulating 
layer selectively and having formed the slot. 

[Drawing 9] It is type section drawing explaining the main processes of the manufacture approach of the 
semiconductor device of the modification of this invention, and A shows the condition of having formed 
the 1st insulating layer, the 2nd semi-conductor layer, and the 2nd insulating layer, the condition of B 
having etched the 2nd insulating layer and having exposed the top face of the 1st insulating layer is 
shown, and C shows the condition of having etched the 1st insulating layer selectively and having 


formed the slot. 

[Drawing 10] It is the transverse-plane sectional view of the semiconductor device of the conventional 
example of this invention, and A shows the semiconductor device in which the source field and the drain 
field were formed to a substrate, after forming a gate electrode, and by etching a substrate into a 
substrate, after forming a source field and a drain field, B divides a source field and a drain field, and 
shows the semiconductor device which prepared the gate electrode. 
[Description of Notations] 

1 1 [ .. It accumulates and they are a diffusion layer and 14'. / .. A semi-conductor layer, 15 / A side- 
attachment-wall insulator layer, 16 / .. A gate electrode, 18 / .. Gate oxide, 19 / .. 21 A punch-through 
stopper, 22 / .. A silicide layer, 31 / A gate electrode configuration insulator layer, 32 / .. An insulator 
layer, 33 / A slot, D1 / .. A drain field, S1 / Source field ] .... A semiconductor device, 12 A 
substrate, 13 .. A trench component detached core, 14 


[Translation done.] 
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«*±tfifcfUi 1 4 1 2 Kitf&isth 

5;tl:j:oT, Sffii 20±§cic:y— *fg#s iM 
KW i^t$D i#7!2$;£*i/t^5<E>T% y-;*sa^s 

1 AX* K W ^flttD 1 (4, ate 1 2 oa#-±tf ftfUl 


6 

m, y-*eM£s i&t/kw^-^d 1 ©ifa-?, ^-r 

^/V^M^tlS^l 2 a J: 5 fcT*C, 

=F*fi4fe#, -t-4*>t>*Hllt«-ett, 09*. tf*?* (B) 
^K-fy^itit*5!3, rtitiioty-^si 

[0019] «*_hrf tsioi 1 4 ©is^u^- h «s 

1 6<D±SiJ^Jc:(4, T iXliCoiaot-yyt'f K 
'fk^tbfcv'y KS2 1 , 2 2, tmTiSi2 
Xf4Co S i 2 jS^fifeS^y^ KS2 1, 2 2« 

KS4-2 1 s, KW^iOVDW KS&2 1 df/T 
20 f, i«-y!)^KS2 1 > 2 2 14, a^-Jbtffel&Jf 1 

msi RZf K W >-1M*ED 1 (4, «^±tf UfctScJf 1 4 , 
'>yf--f KJI2 lSt/M^t4*P SG (Phospho- 
silicate Glass; AstZWtft^ V =■ 

>-)■ -C^5«Pb^^2 3©1^7*-;V2 3 a (Cffifei^ 

/tEttS) 2 4d, 24sSr^L-C, TA-5-?A 
ga^2 7 d, 2 7s tS^ttV^, 28t29 

•So 

[0 0 2 o] -^iSMoMJft^ifelcio-cJBftStiS** 

#111 lf4, ±3*UfcJ:5'5c«J5fcSr*i-S©-C*S 
^i^, ;©^gf 1 l©»3t^F»tow^-CH2 

[0 0 2 1 ] 02t/T^ti5J; 5^, ->!i3yf 
J5£5«S 1 2 K, ««c<D h u^SK^Wi 1 3 SrffM 

5fCN^^^/vrc>M I SSi#Mh7y^^) 

<D S i 3 N4 13 1 a 0iJ^J4*2 0 0 n mSS©ff$ 
<DS i O2 13 1 b©2o©I^P,^5y-( ; SS^ 

J: 9*81**5. **s***«"ef±»- W, 1 o<6IM2: L 

fitgi 3^s i 6 2 TjsgSfcfe, <t 5 »c s i o 

2 M 3 1 bSr^y^>-^-t-5t#Jc, ^cohu^*^ 
#gf/l l 3^^-- ^s'^V^^tL'iV^J; 5t-S i 3 
N 4 *feKlt*:©-e*>-9, S i 0 2 Wjggc 
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&mm 1 3©±l:S i 3 N 4 JKSraJiUT^5ti*fc 
f±, JBlOlftlWittS i0 2 !3 1 bO^T*t5J: 

[0 0 2 2] ^©7* H y y^77-{fi*i K 

1 2©^-Y^^* J ^$3x5$B^l 2 aC0±{£, 1-&fc> 

*>y- httK i 6 fci&r* attain, Sf*±«tfc»* i 4 
1 6 ta^iwitiyi Ht fci«rt-5fc»!>©«ifiift» 

JKl 5<D|>It Sr-fr*>a:fclBi:-45 J: 5K, y— 

ic, [2] 3 (DA\z.7F&ivZ> «fc 5 0iJxtf#^~>y 3V 

1 ©J?$SA±fc*i«£*, Si0 2 §31b 
h- y'*Mk LfcCMP (Chemical Mec 
hanical Polish; ft&W$m$to 

ti Wxb^ y y * ftflf 4 ^©^©TSftttflf *■ 
ffl^t, -7* — h ms&RJ&ttM 3 l © ±« © 1 

,^f^il4' Srig3'©B^^i-i 51-, l-0 0nm8 
A©»£fc*iMfc"*-a. :©t#v fi*H4' »i, 

y-^«©a*±w*wwi i 4 s i 

4s' £ , K W MB!l©«*±tf 1 4 d 

UT, i©¥*MWii4' .fc, 4B (P) Sr-^V 

fit (As) cD-f^-vaASrff^o-CNMro^frSt-r 

[0 0 2 3] &<C, ¥*#Ji 14'. ©±»fc, tfiJxtfS 
i 3 N 4 t?fifi;-5$feii^3 2 Mz-t£ 1 0 0 nmgSH 

m&m\<^x. t4b*>f - F»ttifetK3 1 ©±s 

4»&IMftlMK3 l©±ffi, i"ft*3*>S i0 2 S!31b© 

[0 0 2 4] *bT. IlOff^itfeS^!) 

4KI6IHR3 lCSi0 2 l31 b&tfS i 3 N 4 |3 1 
a ©^SrS&fcjfc^ yf-S? U [21 4 © B tC^i" J: 5 

y- h«S£:Ri&lMK-3 1 ##ritS*t-CV*fctt#4r ' 
is 3 i-4i3*>» .0i|*.ffHF3R©;tfJ*«:fll^fc 

K^'fiyfy^f, *-f\ s i o 2 JS£.3 1 b 4-315/^ 
»clt-C. 0ijx.fi 1 5 0^CW±CCH3.RO 4 (* 
y MM» 4rJBV*fc*3iy hiyf^l?. Si 3 N 4 
Bt3 1 aO^y^-^^fcfTfei. *3H6W-Ctt, -<75S 


5 

i 3 N 4 l3 1a 5rx S /fym8IC*5' h»»Srffl 

*>\ #2©IMWi©iiei*B(3 2fiy-h«*l 6 if* 
iMfctWi 1 4 t *«Mfr*-5fc»OJiW<6<»ffll©-»4: 

4-5 (0 1 IC&V^T 2 8-C^$*VC<^5) ©T*, HO 
ftM-efcsy- hraj£4ttftttK3 1 ©*fc»«ttfc 
^s^f^l-SKln, M3 2li^>x 7 fy^$n 
Tt±v^» I6IWK3 2#£t:*y^^$ixfc^J: 5 

[oo2 5] ekm, <&*q©7* h y y^77-fgtt k 

RttfeftT^SIftfeffllS 2Xt5i)«»flcJi 1 4' = 

y^Lt, 0 5 ©B ax 3 J: «^±lftetfee 
14Sr»t5„ ***6«-ett, S^-iB«Sr'>*<-t-5 

fc«>, y— *s^tJ 5 KWi'®*i£fc5W7 p 7y2 4 

d, 2 4 s £ hvy^iil 3©_k#K:Rtta©-<\ 

w&jhrraiyi nit h w-x^sts i 3 

[0 0 2 6] -tUT, Hl5»B(c:^$H5± «3 
3<0{W^(C, &}?Lt£S i O2 X(4S i 3 N4 "Cj£0 , 0>i 

^©«aa*M*Rl 5tt, JfCVDICict^Wv' 
A<SE«3&tttrt>¥a»i:iai#fc*«>fcJ«l=. 3Sv^ 

4AUqfeltR3 2 09flMtK:f>tfilHR2 9' ^jsfcSih, 
1 h It, ^3 3cDJl£^Xfc5*^l 2 

T% ^* (B) CD^^-^SraAbT, 

;v-^h^i9Srfdct5. -e©t, ^3 3<oBtbL 
fcSS.l 2£>*ffifc:, ^©W^Srfflv^TS i O2 T'jsK- 
5 y- -h IMUR 1- 8 & J&fci- 5 . r©^- h BMUK 1 8 

[0:0 2 7] ftK, #gft->y 3yXtt7*A'7 7^i' 

y n y/i^^iftt^s^'- 1 

5 0 nmSflW)JP£-Ci«8fS*5. - 

^Sr, ^©7* h!)y^77-ftt»MK7^^7 
y- mil 6fcj^.^rJ:5. i"4 
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-T5„ ft^!3 2, 2 9' i^-Mil6 

128, 2 9i^5= *HHMT'f4, ^3 2^15/ 
^"Vi/^^S^^ifeai^^V^J (*Hi£«iiJ-C(±CF4 
Sr^-f-^r tfCJ:^, MI32, 29' fi, 

5. ro^t/«eofcfl, y-h®Hi6{c, m (P) 
XtttMif (As) fcfW-l'^VSr&AU ilSftSM!! 

S 1 4OT^f^5rS«l 2rt^J£ft$-fr. 06©A{c^ 

[0.028] >>- vmK/mikmK*mifcrz>tz- 

114 ©Sffife, ^WK^SrM^T, T i XttC o X 
fyiM K^£it:S 0 «*.ff» Ti, Co^ifSrEI6co 
A fc^ $ ft 5 Jim i * o T V % 5 ¥*#=g«©£*ffi fc* 

6(DBtVTtJ; 5 & yt-l'Kl2 1 > 2 2 Sr^fifc-T 

[00 2 9] ■£ UT, &fc0lj*.ff S i0 2 ^Si 3 N 4 
■CJ*5SMI6W1 2 3 t"T*-/V2 3 a £ 

^CDtTT*:— /V2 3 a tCW^-7^2 4 d , 2 4 
s W^7 ^24(1, 2 4s AUWHQIMM 

2 3©±g|!^T>'U5 = !?i>.ia«S2 7 d, 2 7 s L 

[00 3 0} W-h©<fc 5 I- L"C\ *$P;3©¥»#3£« 1 
1 f±»J«$tt5iS, **?H-CW\ fcfc, £&1 2©^ir 
*/i^sffi^£;h,3te«©±;>7ie:y- httMtfiltR3 

#114' At*|6IM*3 2*rJBj*Lfc.«, ^*/W>Sff2 

ttfl£RJfiIfcNE3 1 w^Sril^tc^s/^-v^i-sr t\z 
£<0, 7— h MM 1 6 *Wt%tclib<Dffi.3 3 &mrttc<D 
T\ ^*y- httttl 6 Sr«:tt3;fc«>©*3 3 fcj&j*-*- 
%m\c±Ctc&mi 2©*ffi#*«*S»*5::i:fc<., 

i i ©#tt#fifeo< i t 

[0 0 3 1 ] Hfc, *HiS0ijT'tt, y- hlil6 

±\f feme i 4 ©ss& v- y Kfc ufc©-e, h 

[0 0 3 2] *SEKW-Ctt, y- l 8 © 

T*T*S«1 2<OrtgPfC, 

tf/N'^^./i'— 7. V y/<l 9 fcigftfc©"??, it?— L 


/0 

[0 0 3 3] y-MSl6Mt5K©X7 

[0 0 3 4] Sfc, III 2±fc»J«3;h,5«*©* ; ?- 
£#S£1-5 h uv^-SI^Wi 1 3©±#fc£T?Jftf3 

#PtJl 1 3©±#l^ W:/^^ 4 d, 24s 

[0 0 3 5] * 2 JKJft^jfe 

fcovvc, H7,RT/08Sr#BHLTlftWi-5*s, JH 1 5? 

ife#l£lKl-©t>©ic:o^T»i> *©W*Srf*U ^©t& 

20 [0 0 3 6]j2%ieiO^Vfl«|», ±IB!Rl%tK 

ti2 8;S5S i 3 N 4 -C*f4/j:< S i 0 2 

*2Sat«(«)i|«IW*:ilitO»Jt*j£-eW:. Si\ 

*tj2 0 0 nmSa©J?$©S i 3 N 4 eSriiW^*, - 
COS i 3 N 4 flSr; 'Atony* b !) y ? ? y -< &MJkl$ 

3 1' (i^ttH7 0AK:*$n-CV^) . 

[0 0 3 7] ^td, #g|->!)3yj[|17W77^-> 
y = >"t?^5^^S 3 4 (r ^*3Hft«©J(S 2 

y-ns«ftg«3 i' ©±s© 

itW Lfc¥3H£S 3 4 9 Bfc* . 3 4 Sr^)S 

itb-c. jsiry-h«tt»**«Bi3 i • ojbffi*«ia 

40 ;x{&iJ©¥W#JI 34 si KW >-{|iJ©¥^« 34dt 

[0 0 3 8] J^tC, JRSMtfcio-C, ^#13 4©± 
SUSrK'fli^-e:, B)8©A{'^^ix5 «t 5f-, 1 0 

0 nmait©J¥$©S i 0 2 ^bfiS;-5*fe^3 2 (|g2 
©Jfei»Slc1=@a-r5) Sr#j«1-5. -t^ib. *HJSM 
t?(ii|6*#:JB3 4d»6>v ¥**Jii 4' tiffeii^3 2i: 

IfilMKSl' ©^Sr, StSl 2 Sr^^^v^i-sr i/j: 
<> tto*>Mx.tfl 5 0TO±©H 3 P0 4 (*s/h 
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10 0 3 9] B9 8 OB KSSft5iNI#81«)Jgtttt, 

~*U^©r;gfit, ±faSlHJS^J(0|2l5roB«P$c7)X 

1 RV K W VfMcD 1 fit, r. ©«#-±ff S£»S 14i> 
114' Mtll «ft»B3 2Sr»*-r«WX 

**}jTbmn<o^m%>, «*.«» (p) xfito* (a 

[0040] #|Bfc0!|-ett, ±iS$g 1 *»Woa*Sr* 

[004 1] *&w(o&nMmzo^xmw^tc 

[0 0 4 2] ±IBgafifl-Ctt, ^-r^/v^^ 

rtfcRtf fetufc***'**! ©¥3MMIi:tB Si-Si b 

[0043] ±B2**«-ett» ^m&m*^*^ 

N3!©*#Mfe«r£tfJ: 5&)8li: LTMttt £v\, * 
fc» ^Fttttfcigtfifc, IS^Wt 

V'>;Li:fitl'>5 3;-?fc&l\> 
[0044] 5EK1, iffiUJStfilT-fit, $g 1 ©IfelMi©* 
SraSWjte^y^-v^i-SBRfc, CF4 if7SW*yF 

[0 0 4 5] HK, ±|E|£&£0ijT*fii, ilOj6ifO± 

i <DmwmRvm 2 ©±j^g#Ji t $ 2 ©*&*#« t ©S5 $ 

tc&. Z*ib*&'&-tZ)&miiti:<. 0S*.»iEl9©AK: 

vtcm 2 (o^f^m 4 2 d , 42s ©±»r:, jg 2 

©«RJi4 3#JBj£3ii5.fc5H:U -^©^ 13 9 OB 
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«33' 5r^fCtAV\ £©*frfct>, 
^jM'tfTBjSSft'SaMH 2 a ©*afff±ai{*«:fi»*a 

SefciUig-rS i#icfit, x 7 f-y/©ftgf«x. 
fe*u3©T% ^fitOilEltltW-J: 5 fc» m2<D$&mm 
&¥-mt Ltf 1 o^#So±ffiSr^tti £-£3 J: 5 fci" 

3©#«fcV\, 

[0 0 4 6] ±|E3g2 306M-C»*» J& 2 ©¥■>£# 

Ji©±aiS*rJI!fflMfct-3 r i: J: 5 Jg 2 ©*fe»* U 
fci^ 2jt8M(cJiSr'fl:*SiS*-ftac:i:tJ:o-Cflf2©|fi 
WiSr^^-ntf. ±ffiJB2SSE«S«©»**s#fcn5© 

[0047] xfc, ±iE3sat0!iTtt. jb i <ot&mm &w 

[004 8] *fc, ±fSHffiMt?tt, ««iK«Mlt«r^ 

3 n 4 x*i$,zmmf&mm*mv zm&\-ii, ^f- vm.it 
mikm*M)&^-ch£i<\ ft±5. flaatifeWisrf— m 

itmX 5 jfcfcjgj* Ufc»#Hf±v - ©«I«I6»«©JIIW 

^corc y^/^ y ©^l;^ 1 ©¥^frS©*ffi^iS* 
Sr^tf 5 i t ^ 5 S^d 5 ^fe< ft^ i ©#)*£-1#5 r. J: 

[004 9] ±IEHJ£^!lT*«. hfCRRtf^' 

- httffiflftAtftlCgtti b-CV^jg 2 ©#^#:@©«ffi^ 
-> y K-fk bfcdS, h «KKtm 2 ©¥-^ 

[00 5 0] ft*5, ±iSHlS^JT'»4, NS©¥i»^»Ht 

©jjjsfrftfcov^Ta^fcis, pio*i#»i'- 
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[0 0 5 1 ] 

v-vwm (xuHiiaifeiwi) sMRttsfc*©**, 

[BffiOlBUlfclftBin- 

[El 1 ] ■■**W©H £ «'#:««©»3S*feK J:o-C»3t* 
[HI 2 ] *&W<om l £tttt<D¥«#SBcaataf;H££ 

[0 3] imm<o?a, i i»s«©¥aiwMai©«fc*jfe«: 

{«■ fcitSte U Bfijg 2 

[1214] ^B»ojRlKElfe«l0^f4cSISoS3fi^«: 

«iw-t-6*s:»fiBEa (-to 3) Ai±fS2(Dmm 

lW- Hft««SrJI!?j5!El>*:tt«Sr*f . 
[EI 6 ] #R9i<Dl& 1 **«o*#flESfillO»3S*«fet' 
ttWi-5«tS0»ffiBI (t©5) -CfeD, Ai±-y- 


[07] 2 HltMO^flc«|t©Jlfi*jfe© 

±Biafctt?iii-3*S;»rffiBl <*©i) -efctK ai± 
JB'l©|fttMISrM3eo«tfiji^Lfc#{«Sr'*U, Bf±* 

[Ei 8 ] 2 mmM<D¥mftm&<nmm*$z<n 

£Kie*iM&-*-3«*»ffiia (*©2) -c*»t». Ar± 

#jfcLfci|*HB«:*U Bt±#l ©IMWI y 

[El 9 ] ;^E©K»«©#*£R«©«3B#8s©±K 
IS*rlftWi-58fcsa»iEB-<?*> 5 . AttJffirofelM, 
£ 2 ©iMWcJi&yjB 2 ©JftftJ|$rJI$J& LfcttlBS:^ 

Bfi&2©ffe»Jg&^y^^LT£l©*6i|iUi© 
±B5S:«ta$*fctt«Sr*U. C ttjg 1 ©*6W1 SrSBl 

[Ell 0] *38WOfl6*«©iN»flcK««jEB»fffiH^ 
fctK Af±y-h««fc^*UfcffcK:S*fcy-;*«« 
-XtfKwf:H»#£»MJLfc^tt§S«fc5*U BH\ 

^ y t K J: o T y — *«fcfttf K U"f v« 

lff-J§-©tft93] 

1 1 l 2 13 h 

m*ftffim, 14 m^-ttfikmrn. m 1 

is aegfeftot, i6 y-h«a, is 

i , 2 2 v-y if-r ks, 3 1 y- hvs^^ia 

MR. 3 2 3 3 m. D l K Wf V 

s i 
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